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[ « # m # © ffi is ] 
[ i* * * i ] 

tu ib a g tr - a * m a © /< z - > tc $ o t ^ - > ft -r § ^ < m m + & *z - > ft ^ s 

flu IE 8 « f - - 7 /Vfc £ # § 46 © ^ - x • 7l/-ii, 

/^-><t*n^if-^*flijia*tsoB«sp^KSi*-r5rc«)(Ds to ie ^ - x • 71/- 
a & « « w tc ii @ £ s n Tz a k -> x t- a t , 

tufHfSI5i>XrAOl^xU^> h t WiEm®. <D ?3 <D QfS (D <P % < fcfc-SBKffittfcft 

flu IE % f* Jp ■> X f i, ^ , flu IS m # * i'hj IE SfifcftJ*'*"*fc«>0ttftitfc*5'X-r£* 
{§ * fig * T ^ 5 U V 7" 7 7 ^ 7 7 a g g fl| {c « ^ T . 

flu ,ie a te a is ») l ewtcWLT¥ff^7j(p]'\cD m ie ?« {* it & & >- x r a © & 1* w n # . flu 

IB ^ - X • 7 L* - A ± © X h 'v >\ X (i tu IB a 15 7 X r A \c fx 0 ft e> ft X h >y ^ tc <fc o 
T llfi] BSh8«SK4oT^5Ct*Wttt5'jyy77-r7f« & a [Pi □ 

[ ii * m 2 ] 

flu IB X h -y ^ . tu IB ffi {* it JA. & 7 X r A # S 1 © fiff £ © Sg It £ S * T tu IB 1 ft X U ;>< 

> h © a < tc ^ to ? % c t * m ih -r § ^ i © x h 7 /< * m x /c, wjRJHifciaeo'Jvy 

■5 7 * -y * ft £ S ■ „ 
[ » # 8 3 ] 

tu IB If? 1 CXF7^A S , tu IB ffi ft it jA * v X A M tS 1 © X h y J: o T tu IE H 1 

L^gi^n^iii'N^ittft^jnfc, ii j« 2 ib n <d >j v y 5 7 ^ -y 7 a m m u 

0 

[M*S4] 

flu IS s!5 10Xh7^tf, t£ # >y h "T fig CSO #tt 5 tit 1^5 A\ X « tf # -y h HI fig 
W O - SP X' & % , IS * IM 3 tC IB « £D U V 7* 7 7 w 7?filll. 
[ II * 5 ] 

hu IE X h >y ^ , tu IB ffi <* it * "> 7 r A Rff 5g © iti. B S A T flu IB 1 ft x U ^ > h ft» 
5 ii 2" ^ 5 73 fH] ^ f) -f 5 C t % R77 ± T 5 46 <D m 2 O X h -y ^ % ifm Z. fc . II * 1 A 1 6 
4 $ T © -f ti - HUc IE ic « U y ?77^ y 

[ n * js 6 ] 

flulBg!2cr)X h <y ^ * & »J S , Z n lc & K> mfiBffi 7£ <V i&M * % ft: #) <D X h v 

[ ,M 7 ] 

tu IB X h -y ^ , tu IB r« W ft 5A * -7 X -r A (O * B t ffl S ^ ffl t § d tc cfc -3 T tu IB $ W 

pn % iiiij pg -r § « « w * : f r$ ^ [fu it £ § , ii! * i;i i e st'C^ftifr- q'i tc ,ie *e <d u 

V?"7 7-f -y ?SS8I» 
[ ,In * Ifi 8 ] 

fltJlEffiftftii^7Xf-A^tuIE/5[^(C^i/)$^§/c46»777 t aX- 

, w * s i 7 s t- cd ^ -r n - m ic ie n © u y y 5 7 -r -y f a 
[ it * n 9 ] 

'> & < tt-gi?A^lt«!^jswscoji-e«fenrc, ^ - x • 7iy-A±cjji?nfci 

Si!lti'XfA%f fflLtjS^8!ltH'-A*lit§Xf 

flu ib a £ tr - a (D if tfii ;& * - > <b -r ^ < - > fk # a % tt w -r s x r -y 7 1 , 

tu IB ^ - X • 7^-A^P>««WlcM,f5^^n/caSJ7X7 : -AfcfgfflLT, ^ ^ - 7 ft 
SnfcttW^-A* flu ,E W tSi IS <£> W © M S W StfiStSXf'vT't, 

?«f*it^^7X7-Afc(IfflLT, tulBafetflulEaiJ7X^A©«l|xUy<yh«fa© 
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*S fffl t-c m {* * ftl 5tt "f % X r- -y 7 £ % ft ts 9' > W X H jfi ft ffi fc ft ^ X , 

>hlctj-?&&®% > m ,B ^ - X • 7 1/-il©XF 'y x a hu IS fiKS'XfAKflKDft 
It 6 ft 7c X h 7 ^ tC «fc 7 T , ftfU ffi 5 ft IS H T* © f£ W I" § C £ * HJ fig (c f § C t * # 

[ % © l¥ ffl 4 IK 0.3 ] 

[ m m ft if ] 

[ 0 0 0 1 ] 

* 56 0^ (i , 

- & k a 3* if - a * « & -r 5 k ib <d m. m >- x -f a t , 

- m & tr - a * pjt a n $ - y \c ft 7 x i\ $ - y it t 3 ^ < ft f 5 ^ £ - > ft: ¥ IS * 

- « S * U ft T 5 fc tb CD a £ r - 7 ;!/ £ , 

- mu ,ia a -f - 7 ;b * s f$ t ^ 46 co ^ - x • 7 t , 

ft *ftfce-A*sfi0g«»#fct8:«r«fci&©, m fa ^ - x • 7 u - a 

- an m fi 15 •> x r a co i x u y > h t fa ib s ts n m <o $ © '> * < 1 1 - sp t ?s <* * 

ft ±1 1 5 fc 46 <o % # f£ *S ~> X f A 
■ fc M "f 3 o 

[ITltfiffi] 

[ 0 0 0 2 ] 

*W*ffl»fcfi|ffl$ftTl>5 r /< * - y it ¥ IS J t ^ -5 ffl IS fi , AlttSlKie-AWi 
ifii * , M ts to 1 1 ^ 4 € -f ^ $ - y ic w ts t %> - y ic /\* - y it t % ^ < ft 
If SCttfTtSfaSHttifeOfcLTlSilcllflRStlft^, S . Ccon>r + 
x h (c *s ^ t ti , r ;u y j ^ $ jf] ,ifi « ffl jn r * c fe pj IIB T? S * o - US W K tt , fju 

e * - > n , lifli^Ksasftsf/wx, tfyiLtf*«iaBgt<ttflao7*/wx ( 

IMtLtli, W T CO t © ^ ^ if 6 ft 2 . 

- v x * 

V X * <D «t & ic ~z> ^ T U V V ^ ^ 7 -r fc: V> T tt J; < JO 6 ft T *3 t) , / W t U , 5^ S 9 
ffl & 0= « S Si ffl 4 if © v X 1 • £ -< 7 , &Xf 7 ') v F • v X * • * Y 7 # » 6 

ft X ^ 5 o ^co^a^vx^^-a^ti'-A^lcSaH-rsCtlCcfcO, VXiMCffi^tSJft 

§ a *t if - A ^ co ffi m n ffi H tc « m tc v x * * $ fir T % £ t X § , lo, ^ E tc ft, u t 
•7X**e-AtCttLTM'JfcKfc»S#*CfctfT£*vx* • f - 7 )V X 3b 5 o 

# tt !tii| i» ^ S t>* S W S Si * ii t %> v h U -y ^ X ® II nj fg^ ,fij ^ , coj;74f/W 
X CO ^ ffi f?ij CO 1 o I 5 § o ilCi^igtiDli^^LT^Sl^iilli, ( f?ij x. l£ ) S 
*f§/affiOfill!^«^AI*)tt*lilSf)t t LTS*f U -73, *«aafH«*« Jt^^lHlSf 

I^tti > -AA^?)7^^^^£L, ll]l/T7 l £co^^5S-ri:t*'>'Tt?>/c46, Cco^ffiic^O, V 

h u -y ^ x at n sj tg ^ a to 4a a /■? * - y tc ^ o r ^ - a # - > ft s ft s „ 7 o ^ 7 a 

sj fl 5 7 - • T 7 U -r co f^ f# H ^ f?ij (c , v h u -y ^ x BE 9"J £ ft /c ?8 /J> 5 7 - ffl ^ ft T 
^5. » 'h 5 7 - co § ^ ti , Ji ty hi W * EP to f -S d t tc «fc 7 T , HMJE v|; !IK ®j f 

m * m ffl -r § c t ic «t 7 t , lotottcDfflfjtcfB^icw^s-a-sctA^T'tSo c co ii a- 

t , ?S 'h 5 7 - a , AjhffSffiJ^tr-ASrSWTS^lRlA^ ffi I'f! ^ ^ 5 7 - t * fit ft! 5 7 

- tT?nfni4§ ^ icv h v v >; xfita-r § c tti^mxhio > c © 7? a k «t 0 » 
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v h v <v * ^ai pi! ojfle 5 7-©M/s*- y\t'&i rot e- a#/< *- 7 ft? n§ 0 & 

ttSCfi^Tt, '< $ - 7 fb # S tt , fOX(lS»O^Bf7i»SJ(|55-' 71/-f*«| 
^Ti^„ ± T* # Kg t fc 5 5- - • 7 W K H f * l¥ .ffl ft 1f IB fc o ^ T tt , fW *. tf , i>fh 
&#I^Cj;9*Wffl#tcffl&£g;ftT^£#B#fFU S 5 , 2 9 6 , 8 9 1 ^ R If U S 5 
, 523, 1 9 3 ^, tlf !CPCTi|fH)|W0 9 8 / 3 8 5 9 7 ijStfW 0 9 8 / 3 3 
0 9 6 *§ % $ P,a $ n ^ o 7 a 7 7 A of s6 5 7 - • 7 7 7 (D if £ . flij IE 5 M « 3fi « > fl»J 7 
tt7 & 3 tc fS i; T 0 5g sSc ^ tt ^ n 2 •£ 3 C £ # 7 ft S 7 U - A g L < tt 7 - 7 ;!/ t L T * 

- 7 P ? ' v A nj te I. C D 7 7 7 

#$K,k»J#E!Hffl»fcffl*&$nT^S#BI1$ifUS 5. 2 2 9, 8 7 2 ^(7 C CO J: 
■5 ft #5 i£i <D 'J; ffl ffl O l o *ME « S n T ^ * . CO 4J £ © 5 Wf « iQ fc , 7 a 7 7 A nj f?£ 5 7 

- • 7 u 7 © jg ^ t [s] » , 9j x. {f , * e t js u t h ^ m ^ tt 9 » ? § C £ T' £ 5 7 u 

- A r, : L < tt r - 7 il t LT^ftftStiT^i, 

# 0 7 < 7 § /c 46 , * ffl S CO U T © 1f /£ co ft , t 0 fc> It H fig W co g|5 ft lc tt v 
XfSffv^ • 7 - 7 ;l/ # {a ft S ft X ^5 , c © <t -5 ft 'Ji ffi 0IJ co 4> X % % S ft X l> 5 

- IS H II tt , J:?lttHLft/<i'-><tfaoJ:!)lS«Oa>f + X h co cf 7' if «p £ ft fc ^ 

o 

[ 0 0 0 3 ] 

yyy77o?fi«aitt. »j * # & at in ft ( i c ) © m m t ffi « t « c t ^ t- # 5 

0 uCOct^ftil^, ^^->ft:¥Stj;oTICcoffl^coil( I :WrL;-r§Is]S§/^->A , :4 

ts?n, c , ft w m « *4 (7>7F) «it'«i?nftafi ( -> u 3 y 

- 7 x m ) ioua » ( fjdj a tf 1 o x it m ft © ^ ^ ^ b ft 5 ) (c n ft ft s n 5 . m w , 

A'^itin^. f]J ffi , v x ^7 • 7 - 7 ;b ± co v 7 ^7 tc J; 5 /\ *t - y it * fl ffl L S It ^ 

£f** i i"i <o sg nt v 1 1 «s ft a-KMtjfrscfccioT i-i « m 53 s co § ^ Msn«„ c co 

J; o ft « ■ , - IS tc -7 x /% • X 7 v >\ t ft T ^ 3 „ - IS X 7 -y 7 • 7 7 K • X + 
+ >8Hi:nf{fft.T^5^#»BT*a, v X 7 •/^-y*S»e-A©T'T»3f#OlS«P 

« ¥ fjf K lei ffi j£ 4 f 5 c i ic J; -5 T 0 fll ffi ^ co § * # P,e, W ? ft § „ a # , tSivXfi 
H , fg * ft M ( 3! ft< 1 ) *|LTV^ftft, S 7 - 771/ * £ 4 7 § & /t V tf , V X 
^ • 7 - 7 ;b * ^ a 7 § 8 g * f£ ft M fig L il S le ft 5 „ k T*M$fl L tt U V 7" 7 7 f -y 7 

• 77 W x (IB 7 2. I¥ ffl ft W « lc o T « , f?ij 7 ii\ # M (C J; 0 * Bfl ffl * (c « H jA $ ft T 
^5US 6, 0 4 6, 7 9 2 f %#I?n/il\ 

[ 0 0 0 4 ] 

V V 7 7 7 -I" -y ^ g §J g g % % t /c S! ii 7 n -fe X T* It . ^ ^ - 7 (W*tfVX*£>/< 

* - 7 ) A7 '> ft < t t - SP tfffilt«Sl ^ fS tt ft ( U 7 X h ) co m 7 HUtiftSSJ: K i*i 
m it t ft S o C co Hi ft f b X 7 'y 7 ic ft u -3 T . 7 7 7 5 7 7 . U 7 X h • 3 - 7 -f > 7 & 

tf 7 7 h • ^ - ^ ft e co a 7 ft m m 7 w m m 1m a 5 ft % „ a w is ^ © »■ ft \k , » « » 

^ - 7 ( P E B ) , fi m , ^ - F • ^ - X & Xf m (ft fb 5 ft /c 7 w - 7 -V CO iJ 5£ / ft S ft if 

co fti co m a 7 is # g ts tc tu 7 p. ft § o c co - a © m m # is a , ^ 7 1# 1 c ft if © 77 w x 

CfB«OiSr/^->ftt5ft6CS*t LTffifflfnT^S, * t , Z - > it * ft 
c»i?41(7 x y 7 7 ^ , 7;t>&A (K-tf>7) , ^X77-y'-->3>-, It it , 

fb ^ « m fijf jg ^ , m 7 ft ffi a m 2 ft 5 o c ft b © a a 7 < r -rm 4? © 11 © f± ± tf ^ Mm 

L /c fc © 7 & 5 0 ISoi^^Stt §ln, f ^ T © SO, fi II X B * ft b © S B ? J© ^ 
Ut L ^ W © # 4 &c W U T IK *) M i ft it ft (f ft b ft 1^*7 ^ II W tc tt 77 W x © 7 7 7 M 
ft ( 7 x J\ ) ± ttj ffi -f S o d ft b © 77 W X tt , ^ t , # 7 7 7 7 X tt 7 - 7 > 7 ft if 

© a a * f$ jij l t k ft m s ft , « * ft ft w * © 77 w x + + u 7 tc -jti g s n , »s 

^ tt t? > S jR £ ft § 0 c © J; 0 ft 7 a -t X fc M t -5 l¥ ffl ft 'If m. K o 7 T tt . 09 x tt\ # 
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M IC <k <0 * W m ►*? tc Ml H & £ ft X V 5 g H r M i c r o c h i p F a b r i c a t i o 
n : A Practical Guide to Semiconductor Pro 
cessingj (Peter van Zant^, J3S, McGraw Mill 
Publishing Co., 19 9 7 $, ISBN 0-07-067250-4 
) %#ra?tlfcV% 
[ 0 0 0 5 ] 

# <3 ^ T < T 3 fc 46 , «T, SiyXfi.?: r u y X j nf & #\ c © ffl I§ tc tt , 

eaj * wr , si «f ft ^ * , swjt^R&tfj&^rY + ^h'Jv^Sftttftfc-rsa^tt^-r^ 

Oj8BJ/Xf iA'atShT^SfeOtLTlEilOIIIRShft^. $ fc , ft #t ~> X -r A lc 

tt , IS ii WL ft tf - A * $ fr , 1)BL, l> tt mU ® -f S 46 © ffi St © IS It * •Y 7° ic ft£ o T «j 10 

fFt53>^-*>htftJtltft), KT, C J; 3 y -t: - * > MC o ^ T t , * 

£ m n l < tt m * t r u > x j t nf ^* „ s , v v ir?? 4 v *m m it. «.^ia^Tu 
safl»iif-7^ (Sff/xttiaovx^f-r^) *tLTU0. © £ 5 ft r 
^lxf-'>*j f/wxo^ 1 ^, ifl in t - 7 >i ft M ?y fc fg ifl j ft t ^ 5 , S^ii l ox 
ttffla©ffi«T-7;l/^»)tOfctotcffiffl?nTV^M, 1 o X tt m WL © r - 7 il K ft L 

x ^ fts 'y^tf^ffsnT^s. mz.i£. # (c i 19 * b;j m m k m & & $ n t ^ z u s 

5 , 9 6 9, 4 4 1 ^ S If W 0 9 8 / 4 0 7 9 1 % IC . P 1 X f - S> • U V 7 7 << "J 5 
[ 0 0 0 6 ] 

is §5 -> x -r a © » e x u * > h t a ts © n © a n * ft « -r 5 ^ < , tt $5 w a «t * © a * 20 

^ 7 w - * + * W flUttSCttfttSCiTftS, ( * , ffi ft © 8> * tt . *> X r A © 
[ 0 0 0 7 ] 

L L ft *< 6 , S«Xtt351fi4:Sfi'r-:7;l/*iif*flti:»t ( $J * tt\ # ?.s J; 0 O 
£ ft * HII ffl tC tl * ii $ n T ^ 5 U S 4 , 5 0 9, 8 5 2 >j £ # PS 5 ft Tz V> ) Ctli, 

^ © fc 46 &c « ^ - * * ii ip -r § , is^fu^^^f-^tf^ST-s t tz , a © 

ft £L (c 9 , 1 $ L < ft ^ ^ r»J BJ m K 15 * 1* t 6 $ ft § c (c ft 3 „ 30 
[ 0 0 0 8 ] 

iSStlTl^SaffiOloa, I^ffifpV'Xf AOi|p , ffi ft It JA » x r A -r ft t5 

>hirS«©P B ! 1(cr«ft^W^f?,iIi:T'fe3 (S«©gffi»ii, ii ^ , f3P^>XrA©H 
$«iM>hOSIlJ;t)£(i-3Tl>5) . # pa ic X *) * © ± ft A< * Bj^ jffl » « * E $ 
hTl^iWO 9 9 / 4 9 5 0 4 ly 1C , ^W^fetC^H^ftT^S^ffiO 1 O W W ^ S ft T 
t> § o H2»tf 3 tjfiti^lc, ffi ft (t , «F $ L < (i S & 1 $1 x V * y Kc W L X & W) 
t«}j|pli:i0oT, '> ft < t fe l -3 © A P I N (c «fc -p x >4 fi tc #t ? ft , SS^xfAC 

t * a a l fc it , '>4< it loomnouTKi^Tisissns. oj^ sfi^i,^ 

XUp<>h©T«:-X7?(pJtC>t£«$ftSIStC, J^^xU-p<>h(D+xffjJT-?SftAM«^$ft 40 
, - X <! T' 1^ £• $ ft 3 „ El 2 tt , AP 1 N^/rltllt^ilS^n, 18lb^>hOt 
9 - 73 © fflij X , ffi E ^ IS * ft /c HJ □ O U T tc J; o X ft* £ ? ft § it SS ® X * L tc t, 
Ot'J>5. 0 2 tc jj* -T 0 HP T tt , m ft tt . S f t t ft K tt PS 5£ S ft ft ^ ^ , £ « A' « *l 
xb^> r-tCJtbT^»-r§73(p]tC)ft-3T{ttii5&^ftTl/-'5 0 ft^xUp(>h©^It)tctt, 

m % ft IB inj r u m © a □ r if th p * ffi s -r § c t & «j t* fe o , ej 3 tt ^ © ^ m m © 1 o 

* * L fc t © T , fffi) ffl K ffi P H x. /c 4 ffl © A P ft . » x U ^ > h © JH 0 (C - © ^ ^ 
- > tf ft! « S ft T l> S „ 
[ 0 0 0 9 ] 

IS fcg v-X^A©Jti^xbp<> h t M t5 © l/U OSti'J V?77-f^ § I'l E±3 # ft Sl( ft 

I12mmefi?$0, ^ © tt 46 (c g M: & tc ts tt S S « © fS K 1/ X f A © T K % © W) * 50 
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m Bic L , 1 1, o , M ft £ « K fs tt 3 tt & tt © M (g*BjffitcLT^S 0 tt ft tfJ ifi 
© ig It K & L T tt , Ln&Ot^T*#SL4tfnifft5 4^i ! , # ?g T -* £ <fc 
ISi Si tt , U >y ^Sltfffi^LTl 1 5fS, © i£ -> X f A © U > X * U 1 

T 5 $> ?> o 

[ 58 W © Pwl * ] 

[ f€ Bjl ** $ ?* L £ ? t T 

[00 1 0 ] 

s a a 51 ifi $ l ft m □ © s s n ft se si # js < . mo, is r^> x 

[001 1 ] 

*«WlcJ;ntf. coilW&tfffiOIIWtt. 'i / 3! K ,!B « L fc 'J V 7 5 7 J v <r 

^ -c, m k « k © ^ «hc ¥ R ft ^ft ^ ^ 

X • 7 U - A _k CD X *h <y ^-ft L < (4 flu 13 13 gg X -r A fC & "3 ft tt & ft tz X h -y 
[0012] 

c co 75 S tc cfc n tt\ iftMiiSyXrAOlliCJ;^ Ifif S03E»i:a(£5t«c 
t^T't, i fc , 3 ft ft 4 o T 8 « b co gg g| % S < t 3 £ £ T* t 5 „ S fc , Mr ^ B# 

XtLS, « ^ L T ^ 3 Pal tt ^ © f£ ft A* frl IS 2 ft , ft> ft * (2 , & » ft tt fig * f# * * K ifc 20 
S ft Z ft |6] (SO* R x , R y ft ft ) fc g E±3 t & fj f 5 C t 6* T* £ 5 „ Ctlli, & 15 ~> X r 

a t « ft m m & fc /c ?> -r n h »c * 5 » e -> x f- a ^ cd m ft it >a & •> x f- a cd *s a- & & g 

[0013] 

X h <y t4 , tt ft it & -> X =r A ft* ifi 1 CD fiff CD Sli ME £ 3 A T & *S X U * y h © jfi < tc 
^!Kl-r§-:i:^l^il:-r5^1cDXh'y/^fix.T^«CtA >; ^St<, ^ntcJ;D, *3f5 
v X r A IC [p] ^ a 77 fp] CD ^ f ft ft # f* M jA *l j/ X r A ic Rl tU 2 ft % C £ ft 5 1 jg{ (D ffi 

•> -f' J * B# ic ^ T , «ftJ*i&*^XrAK:«fc*a«fr6ia»i/XrA!Fy«*Kff«S 
tl5. SB 1 O X h -y tt , ffi f* it # v X f A tu IE X h -y ^ (C <fc o T sfi 1 CD flff S © Eg It 

*0**i/^ffi2om^oiglt*aATM8E«»xu^>hoifi<K»l!i-r«ci:*«ih« 30 
n § fix b 'Mb! w t w » s n t ^ § c t ^ iff s l < , n J; t) , IE m tc i) ft u t ^ § m . 

J31JvX-rA(c?fi^-rsfe^^f*5ci:ft<, «*iliA* 

;U P. ii 3" 3 # |p] tc «j $ ■(* § C £ T t S o utlli, f?'J ^ tt* » IS -r - XMb ± t? CD » |g 
£&BttcWfflT-&'3> £ , SlOXhv^%l3lBBJtei«*jO±K«H)f*tt41i^, « ^ 
tt H 1 © X h -y ^ A* [si $i; BJ ffg m W © - gp T' £ § « ^ . W ?ij ft 7? m T' SB 5 t A" T* t 5 

o 

[0014] 

i /c, Xh'vUi, ?S f* M jA * ■> X r A # flff aL' (D fu iff * A T & & x U * y Y b & £" 
*^ 5 73 f&] ^ Id T S il fc4Rlht5ft*fla20X h 7 * fi X. T ^ S C Iff S L< . 
^ ft (C «fc <3 , M fS -r - 7 ;l/ W T A* f&l 6 (D I'll Efe T* T r&l t tC ffi fjg f § CD j=3 X -r A 6 40 
<D fS f* J't )A ^ v X r A CD }g T |S/j lb t C t A* T* £ 5 0 $ > Ifi 2 CD X h -y ^ ^ fl A § C 
t cfc 0 , ffl* f* it iA ^ -> x r A * S 15 >- X f A £ 0 ffi < f 5 C t ^ T* £ 5 (ttSHTi 
^Ol80iT«;fiS±Loo) 46 , 13 15 J/ X r A (D F H <D m » ffi » It jg* S cd ^ X 7^ 
KtSCttfff , tS 15 v X r A cd T H © tt » * ffi 9R S * § te *6 tc tt W ? U T $> § „ 
[00 1 5 ] 

'Jyy77-f y^aitf. 3? 2 cd X h -y ^ * 9 f) * . * ft tc J: 19 Pif S CD B Sr ^ H "T 
S /-c 46 © X h «y • 7^ai-**?6Kil|*Tl^S& 1 ^07^^aX-^^f^)|j 
L T tt f* it ii * -> X r A * $ 15 X f A tc [r] tt T ft % ± If § C t 6* T f § 0 C ft tt » 8 
r - 7 ;b * /T L tz. ft cd EP to * & jg t "T 5 c t ft < tt ft it iA » -> x r A * g [B cd ^ f Hi £D 77 

tc gg fi -r 5 /c * cd) {g f ij tm a o , a w ft «p a a t- « 5 . 50 
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[00 1 6 ] 

5 it « W ft T $ IS Si T* 36 5 C t *< $ L ^ o C ft B , $ {# S & & -> X x A CD & Ift £ IfrJ 
(B-rSfc*©ffl*ltOifiE^, ffi§4l«WSat*$5o X b «y <D fc 46 © SB 5U <D 1 o , 

[0017] 

* % $ « m n m m ic j; n j* , 

- '> ft < fcfc-WtfttWHJBJEtJSOl'eHfctifc, ^ - X • 7U-A±K5«p$ftfc 

-SI5li'-AWWfffi^;^->{b1-S^</^->fh:?a^ffiffl1-^X-f>y7 P t, 

- iiu ,id "< - X • 7U-Afr&«*WfcM«£Sttfc&tB5'*rA*teJHLT, A * - > 

- »t w m ii » ~> x r a % ffi ffl l r , s«tfl(ia2a»^^TA©a«Fxu^>hflDiBo^ 

flu IB tS ■ O ft IS ft L X % n W Jc ¥ ft £ rfia *\ O mi IS W. f* fcf ft * x r A O tu IB it x 
U * > h left? . flu IE ^ — X • 7 U - A ± © X h 'V /n (C <t o T ftij £ tl IB H ft 

T- » ^ W {c f S c ir £ sj tg tc f a c t*^SIi:-rs-r/Wx8ija73ffi^jltt£n5 0 

[ 0 0 l 8 ] 

* S$ *H * tc *3 ^ T , * % m J: 5 A A B <D , fc 0 fc> I C CO 3i5 fc tt 5 f$ ffl ^ # PS £ 

m m ic w istifti>o m * tr , * « hjj k «t 5 s w a , & « jk ')» * , $ a m m * * >j © & #> 

cd IS * S y ffi x - > , m H * /TwU ;!/ . »iUKa'N'yKI¥OHifiKfl!fflr*i:i: T 
t a 0 c © J; ? ft ft ff 7 7" 'J ^ - 3 y<D n y f- * x h v> x (± , * w m ^ t tt a r 
, t7x/nj ss^tt r^^j ti^ffliioffiffltt-r^T, * n ^ n * 5 - us w 
ft r v x 7 j , r«ij so* r n ts w » j hi iciisnt^stotM^t^t 
t'Siaii, 3 » if © a as s a a m £ n <t 9 . 

[0019] 

A ! 3 6 5 nm, 248nm, 193nm, 1 5 7 n mg L ( li 1 2 6 n ra) ^ttfSBtti 
[ 0 0 2 0 ] 

«t, * 58 si? « ^ ^ m t -3 ^ t , % % z mmm ic m € % ^ t>\ ffittnmmz&mLxm 

[ 0 0 2 1 ] 

m (c *j ^ t , m re -r § # « ig ^ ^ , wiK-r*spfl.*«Lr^5 0 

CUiSSffl l ] 

[ 0 0 2 2 ] 

El 1 . * 52 BJj © if.jf 'mL CO 'M m m <t 5 'J V 7* 7 7 -c 7 ^ ffi fe'J g |« 4ft8tiLf:tiOf 

- & K » W H' - A P B ( m X \i D U V ft « ) «• tg f « /c to to ft It v X r A R x , II. 

- V X 7 M A ( P ^. ff 1/ ^ X ;U ) 5ftjft5/£ft»vx^ • 7-f f /» 
*t ^ -r - 7 ;U MT t, 

- m ts w ( f?j x tf u j; x h m «i y =i > • 7 x /n ) * « -r a * © « « * ;u ^ * m m 

n /c ?fi 20}lftr-7A («if-7;l') WTi, 

-•^x^MAoBs*fai5^*iifiwoB«as«-c ( m x. tf i o x tt ffl » » x" ^ ft a ) 
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tC ft ft £ ■£ 5 fc 46 © fS K X f A ( r 1/ > X J ) PL ( 01J *tf ffij Iff 36 ) t % M Ul^. 

HfC/Kfi^tc, c O S B ti 3 3i S (PU(i'ISSvx^^t5) © g B T* * 3 tf > 
- IS W (c « 9J * tf S ftf f J ( 0J A tf S » fJ t X >? * m X It ) Cli^»^Tf,a\ H"J i£ £ 

its, c ^ a h tf , f ij a tf ± i a l fc * ^ y <d -f a y ^ a or t g ? 5 - • 7 u -r & if, fa © 

[ 0 0 2 3 ] 

« *t as L A (WJittfx + '>v.U--»f)H:a«e-A*SJKtTf*. LOSitf-A 
tf , R8 B£ v x t A ( << /I/ 2 * - *) I Ltitft«iestl, s3c tf , fflj A tf If - A i£ E 
xSif«ISBfg4^LT«lftSns. -< ^ 5 * - * I L tf , tr-Art«3Sa#*P«ttS5 
& tf / X « f*J 5 >>' 7 ;1/ • x 5 x f > h ( — JKUc , ^ ft ft a - ^ g|5 & tf o - 1*1 t if tf 10 
nn»5) *K^-f5fc»©PB#SAMife<IATIr''*. $ fc , 3 * - * I L tf , 3 
fis\ -T > r y U - 2 1 N & tf n > r > *)r C O * £ , i © fl ^ 4 n y t' - ^ > h ^ix. T ^ 
3 □ iirosafcj;!), V7i»MAK«^tSt:-AP Bfl)BfIC, Pfi S © - & $ Jt 5} fli 

[ 0 0 2 4 ] 

B] 1 tc IJtl L T , Wilti M I. A * U V y 9 7 y -y 7 fx $ « IW Oa^->'> f \H \z ffi ifl L ( *t 

as l a tf m x. n 7K affoi^cLtf Ltfa5tisi5E) - ao, u ^77^7^ u 

ai*^iLtii!It2;i:i;J;t), $ W ^ L A tf £ J& t" § $ W H' - A £ 'J V 7" -7 7 Y 'y 

cttiStsnft^. c«at»i't^ii 1 attHLAtfx + s/V' u - ■y O if ^ fc L 20 

tfLSasniVty*?**. * 58 93 & tf ft 8* II * © IB H (c tf , Ln^O^t'JtOS 
[ 0 0 2 5 ] 

# K , tf - A P B tf , VX^ • f-^/mTKcSMfntV^VXi'MA^i^So 

V X 7 M A * itfi 1 L tf - A P B tf , tf - A P B*ttfiWOUfliaP»CK*J|!«-&*U> 

xpL%ii5fi-rs„ sB2offii»J6¥a ( & tf » w s f- a i f ) ^ftffltscttciD 

, 1W * tf H 4 5 11 fll !W »C«li-iP B o Jt SS cp fc fid |H f § "< < . J* tS f- - 7 yl/ W T * IE 
fig (c » M $ * 5 c i: tf T? tf 3 o RI « K , tS l © tt § $ 46 ? IS * ffi ffl L T , ffil it tf v X ^ • 
7-i , 7"7 l Jfr6VX^MA^ISMW(C^iL/:i > tf ^ g * , 7X^MA5f-i 

PBoftfticWLTiEffiicieg-facttf-ets,, a^, i*if-7*MTS[fwTo^ 30 

IB, HI ESWBiKSStlT^ftl^, §X|-D-^tyi-i ( fl(4 ■ fit ft ) & 
IS X h n - ^ • ^ v 1 a - ;b ( ffi ffi 14 H «) ) *ffifflbmS«*aT^**<. -7 x /\ • X r 
■y^ (Xrv7' 7>F • X + t>aiT(i4<) «t§&, • T-7/l/MTIi, !@ 

[ 0 0 2 6 ] 

Bl ic w t « IH tf , 20C«45t-F , eSI|t5:!: ^ T # * . 

1 . X T" -y 7° • * - K T* tf > V X 7 • t- - 7' ;l/ M T tf , »*Wt»±*?ffitC*S^$n, 

V X 7 plij ft ^ ft I I ft! ffi »CK1 I"] CO SB ^ ( -T 4 *? * V - I" 7 7 7 a J TO ft £ 5 ft 3 
o & tc , S & r - 7 ^ W T tf x & / X tf y ft fa (c i/ 7 H $ n . H 4 § S If g[5 » C tf Id' - 

A P B \Z «t o T M It * ft § □ 40 

2 . tit - F T fi , P/f 4 <D g 81 W 5^ C tf # - r 7 7 7 y a J tC8|)t?ft*V^%^f 
, X-r-vy-t-FtS^WfcfHlU^^'J^tfagffl^ftSo iSt-KT'li, v x 7 • r 
- 7' ;l/M T 3f # <0 73 U ( V> t> «> 3 r ^4 73 fa J . f?J A tf y 7? fa ) (C jg S. v T* § 
C t tf T* f 5 46 , g 15 H - A P B T* V X 7 H ft % t6 * L s Ho, S i f - 7 /u W T % fs] 
if# ^ Is] U ft fa X tf j£ ft fa tc , MV=MvTJU#Kt*'ft5. MtfU>XPLcD 
fg ^ T' <fc £ ( ji # , M = 1 / 4|jL<(iM = 1/5) Q C CO 75 ffi t <t n tf \ m\%&*Wi' l & 

[ 0 0 2 7 ] 

* « HJJ tf , m 2 R If 3 K 7K -T ft ft fif ii » v X -r A , ^ tf ffi O ffi ,fi ©SttSiAftyXf 

A , i¥*ffllctfffift%Stgo^^SS«fc^S^5S3P^««ftltji*->'XrAtcaffl , r5i: 50 
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HOlSO'>%< i:t,-BP<D^ffltciiS-rs->-;l'SI5»i 0 0 ^ ft x. ft M ^ ~> X f 
A t cd f£ III tc )i L T t> § 0 5/ - ;H5B M 1 OOtfiSwog ifii cd tfU -> - A> if m fig S ft § D 
cOv'-zKi, # X • i/ - ;F ft if © # g ft 5/ - ;!/ t? tb S C t ft? S L ^ 0 PMK & *) % <D 
£ ft * Hfl Iffl (C $§ H & £ ft T l> S gfc #H # ft tti m 35 0 2 2 5 7 8 2 2 . 3 # , H 0 3 2 5 
2 9 5 5. 4 3 2 5 4 0 7 8. 3 # (C , C CD $ 4 7° CD $ ft £f & & f *T A p 

aicit!«stiti'5o * % m <r> m w k a , c © * -r 7° © ?{$ ft tt & *, x f a & # s n x 

[ 0 0 2 8 ] 

14 8, *«il:J:5'J V^7 7-f ■yffi»SI*SLftt)OTf, l«J7^VU-^ 
2 0lcj;-3Tll5fr5)^-X • 7 b - A B F A^ISnn>§ 0 ^ - X • 7 b - A (i „ 
i»|W?;J^n^ttfif-7;HVT?;J}Ht^5. M71/-ARFIJ, $£ « 7 Y 
7 U - X 3 OCioTjJfSntV^tf, ^ - X • Ffr^11«fi^C!ggj£;*ft 
T^5. S^yXfAP L(i, >A 7 U-AIC J: -3 T Jt'f J tlTP 5 D ->-;Htl 1 0 0 
fc ->XrALCSIi, MS ( g| >r; "f ) «ttl5ALTifif-7*W 

T .h ic fffsntti^ SB m flt ^ ti £ ^ - X • 7 U - A B F IC i o T n't $ £ Vf -T § 

si^ajfiLft^cifetts. n a t a . m l* < if is g sg o fit m m c e < « 

SHI) 4'/-*f «'(<ftfflL, lio, X -r - v # ffi $ L fc If ft fc fclt58iW«a ft 

co i.h * (s it -r § a ft m a * f£ ffl * s c t # t- t 5 . 

[ 0 0 2 9 ] 

-> - ;l/ SB ft l 0 0 H: , Z73fR](^WcD73fRl)(c^i!!?-fi«<:t^T't, $ , Rxjrj 
Ry73lB]tCfc^fj^^§Cli:^Tt5o v - SB W 1 0 0 a , ^-X • 71/-AB FtC(S] 
fr^T!itfli77>^ 1 0 5*liLTV^o ± SB& l>* T SB X F <y 1 1 0 , 1 2 0 & , 7 
7 > v 1 0 5 CD mm t CDlttt^ftTiftC «fc o T , ?gS5v-XrAPL07 , 6ttt¥tf07j(^'N 
Otfti'tiA&i/XrAL C ScD^f)!|iG W * M m L X ^ Z „ «fttlii»y Xf A L C S ©X 

[ 0 0 3 0 ] 

III 5 {i , 77>y| 05iXF"/;U 10, I 2 OOfflWigffffl*, «fc 0 P ffl /ft b 
[ 0 0 3 1 ] 

X h «y 1 1 OSlfl 20li, ffi ft I* » -> X r A L C S <D R il ± (C - ^ CD ^ Fffi T @6 H 
± SB & "F SB X h 7 ^ 1 1 0 Tk. XS 1 2 0 , 5 f (C [p] ^ ^ ^ T SB H ? ft T ^ 
5Cfc^»SU<, i it , '> ft < t t 3 W <D ± SB & T SB X F >v « (* ^ * -> X f A 
L C S CD R Ml tt#fiLT^5Ct*<!ffSLl>. 
[ 0 0 3 2 ] 

_h SB X F w ^ 1 1 OIJ, ^ - X • 7 U - A B F {c m *) If h ft X ^ 5 ^ , g L < ii » * 
7 U - A R F4/H,TjS»'>XfiP L (C tR 0 # ^> ft T fc <0 , ^ liiM t L T 
X -f A P L co iil * SB ^ (c m f& m <0 {4 it t> n T f § „ h SB X F -y 1 1 0 ti . k° sP -y h • 
JlW > F 1 1 4 <E> MJ tj t° # 'y F "T § fcf 4< -y h oj fig SB W I l 6 (c fx 0 Ft 6 ft T f -5 fr* 
b2 (i; tf # -y F bJ tg SB W 1 1 6 <D - SB T' 35 § 0 k° # -v F • # •Y > F 1 14 8, ^ - X • 7 
U - A B F ® 0 # ^ ^ ft T ^ § ^ , gmill7l/-iR F ^ /r L X S 15 -> X r A P 
L tffi»)Mtte.riT*t), ag t 1 H J9 & ~> X r A <D M 3fi ft SB » (c [I jg fx D W W 6 ft X ^ § 0 
t° X -y F »f sg SB 1 1 6 tt , i(*M)i*>'XfALCS«77>y*l 0 5 CD ± SB It ffi t S 
84 & X F 7^11 1 1 2 £ W L T *> 5 , « ft H i& # -> X r A L C S ^ S I? > X r A P L 
lcftfriX®mT%CttfX%%m%fflmLX^%<, \t >y F bJ flg SB 1 1 6 ti X 7" u > 
7" i i 8 -p Ft #5 * ft T 1/^3 46 , En in f § 73 * * t < f § c i: (c i 0 , Si<DMU2 
<D fit H CD fa X X F y ^ m ffi 1 1 2£&ij£#Sdi:tfT i £S 0 S 1 cD fit B 8 , IE ffi ffl B# 

*5 It § ii if i TSO, jfi ft tfij % > X r A CD fg ^ -> X x A P L ^ cD fg M * ffi ± L , fi IB *> X 
fAPLA>5fitftEi (S20fgOil) *lTTiftf»lJ->XTA*«f|Ul^ 
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ffi L , Xh7/^|iil 1 2^3i20fflH'\»il1-*o d 0 IS 2 CO fit |R T* « , ffi I* W $ '> X 
fAB, ffi$fcLT«K^XTAPLfr6Sl©ffi£0Mfc««r:£ftT^5fc*, AS ft 
ft 3£ & ~> X -r A I. C S tCSMiaoTgiyXfAP I. ffllt I C t B S l\ gl 2 » 
ffi B co IE fit * fit B « , X!)iJi-3f}i l 7 * II IB -T 3 C fc J; o T g H f S c t A 11 T £ 
§ o ± g|5 X F- -y /n 1 0 \C 2 dWfii^fifttS C i: COflJ^(S, iftitjA*->XfA L C 

5 15 •> X r A P L \c ft o T $ fj f 5 (C, iftim»'>XrLL C S © ft » © ffij PI 

[0033] 10 
F g|5 X F -y ^ 1 2 0 tt , 77>yl 05COTg|5gStSttT5Xh'y^gffil 27^t 

6 , X h -v /< S Ifli 1 2 7 i 7 7 > '>* 1 0 5 CO T nP S Ifi) ttl S ffl L , HO, it « W (C T ^ 
t § ^ i: t i 5 , iWSiiSJ'XfAL C StfS&fcT#fclfi]frT3T81(|T*i:fc*IWil: 
L T l> 5 o T .IP X h V 1 2 0 « , ^ - X • 7 U - A B F tC $ 0 ft tt b ft T f 5 , IV L 
(liif 71/-AR F £ ft L T fx 15 •> X f A P L IC M 0 ft tt b ft T *5 0 , ^ (i & 15 f X 
f- A P I. ii'i fg 1R 0 ft It b ft T ^ § 0 X F >y ^ ifij 1 2 7 « , tf sP -y F b/ fife ffi ftl 1 6 © 

■ *|! T* $i § A\ m l> « t° # -y F n"J f£ g[5 « 1 1 6 tc flx 0 ft it b ft T ^ 5 „ 
a X - * 1 2 5 £ T g[S X F -y ^ 1 2 0 tC «g & & & , ft ^ jA * y X f A L C S tfillStS 
cfctfTSSlfel^ttltK L , fS 15 -> X r A P L ft fro T ffi ft it & * X r A L 
CS*»iSt«J;yET«Lti!(CC*8. C © i 9 K L T > g S E *M to ffl ft ffc ft if £ 20 
IfiLTV^HIi, tSKyXf A P L (OBIix. U * y h £ & toWittmmitB. 
<L (2mmlS) . ->3, »SW^S^bT^i»P^Ji, 7^^-aX-^i 2 5 icj: o T 
, S$ i* W ii * v X r A L C S ^MSA^lLtfigyXf A P LlCffiJ^oT^lJllcf-^SC 
i* ( T't5 3 7^7^-aX-^l 2 5icti, ^$ifi^^a--^^7°c07<7f-aX-^ < E « 
7^^aX-*^*ffi )|| tKttfftS. f? Vli SHOiSftitii^yXf A L C S A 1 ! ± ffi 
Xh-y^l 2 0(DS^^Iit§i:^ #|g»)B#tt, T^^aX-^l 2 5(i±#LTV^?> 
C ttftft Li 1 , 

[ 0 0 3 4 ] 

T 95 2 0 CO K It li , Wf , # Hg tc «fc 0 * CO ^ ft ^' * ffl » ffi * ii S ft X ^ 

§ E P 0 3 2 5 4 0 5 9 . 3 § I; fjfl/fi ? tl T l> § i 9 4 , IS'JiSif (Cfffl ^ tl 5 y + 7 30 
JIHOJtffltlLT^S, » ^ IS 'N © M % \k , ISf-7iHVTtfML, tS 15 -> X r 
A P L & y ?« ft ft ii * -> X r A L C S , ft ft f* j& * ■> X f A L C S CO ffl □ CO -f X cfc 0 
7v S I 1 7/ U - b T* £ § v -V -y y? g|5 Pi V M t> ft 5 „ WP*^n-y*f*^ 
< S ft It » ■> X r A CO Jg gp tc ffi 0 It b ft , i^TXh7/5 • 7^faX-^ 1 2 5 (c 
«fc ^ T * m. 7- - 7/ ;l/ W T b ft h if b ft § o l«T-7;HVT^8lt5t, ffi ft it i& 
* -> X ir A R F L T U > X co T » CO ® ft co ft « if? ha L , « « £ 8S * tc fc (t § K ft co l»| 
ft A s ffi it S ft <§» o 
[ 0 0 3 5 ] 

Wlfre^i'SiaiL, * m W \c i , i*<D&W}WEij:it2 ft, lo 

, SS ft ffi tt § y ?^ co U Z ^ a 'J"> fk S ft ^> o @ 5 (c (i , -> - ;U t5|5 Si oo^mW 40 
co m co - ;U S « /f; ^ ft T & v S IS W * H « ft L T v> 5 IS , c co - ;b ^ g * ff 
ffl L T y - ;1/ nl> tt 1 0 0 * Z73fo»C & § C i: fc njfll ? * « . $ , fti] © Ig Wl ¥ S t 

tl f£ L , ?tt ft It }A ^ -> X 7- A Z 73 In] ^ Sj ^ 5 C t t bJ ffi T' fe 5 0 
[ 0 0 3 6 ] 

W h , *3%W « # ^ co % M m IC ~D ^ T Hi Hfl L IK L /£ J-X ^ CO 7^ ffi T- * 5§ Bit «r ^ fig 

T?^ct(ii»5ni;5„ w ± co i« w a , * « * m is r 5 c t z m h l & t, co t- u & 

[ E ffi CO ffi # & IK Bfl ] 
[ 0 0 3 7 ] 

[01] * 5e m co - n n m (c ,t s u v y ^ 7 ■< v 9 & & a « * ^ t m ? $> ^ 0 50 
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[12] * 56 m * m in t & c t *^ -e t s $ a & * x f- a * it a fc m it m *s -> x f a * 
tm:n * je Bj] % m in f § c ttfX'Zzmfoa&fri/KT-L.* m ^fcS(*«»->xri,^ 
[04] * $g Bfl o - iKnafcggottKiBH-ejF-rEiTifcSo 

[ 0 0 3 8 ] 

5 itiiffi 

20, 30 ««S7^yi/-J 

l 0 0 v - ;U ft 

l 0 5 -7 =7 yV 

l l 0 , l 2 0 X h >y ^ 

1 1 2 , 12 7 X h -y ^ g ifij 

114 M # -y h • # > h 

116 t° # -y h nj fig r'f W 

117 X * 'J a - m 

118 X 7° U > -7" 

125 Xh>y^-7^f-aX-5? 

am ns^a 

B F - X • 7 U - L, 

C El ffl ffi # 

CO n > r y +f 

Ex, 1 L ft St f X r A ( fcT - A & * §§ , jft E */ X -f A ( J )\< 5 * - 2 ) ) 

I f TflJiM&^a 

IN Of^l/-? 
I N AP 
L A ft It it 

I. C S ffiftMJA^ -> X f A 
MA V X ^ 

M T ll»»»f-r;l/ (VX^'T-7A) 

OUT tti U 

P B S 15 ft It If - A 

PL U8'>Xfi> 

R F I?71/-i 

W J,£ « 

w t m 2 ntm^r-y >i ( s is f- - 7* ;u ) 
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X^ytfrn, 7x;Uh*-7x>, V 4 3 

(72)?§H#g x'J-y^ DID7 a-7"->ah7 

X^ypm, 'n— t>f-f^/i/fjX7-> i 5 

:t-5>£Hk y-;i/b, 7*-b 5 
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PROBLEM TO BE SOLVED: To provide a lithographic 
apparatus which can adapt to variations in the substrate 
thickness by adjusting the mobility of a liquid 
confinement system, and can increase a distance from 
the substrate prior to replacement, and is protected from 
damage caused by the liquid confinement system at the 
time of collision, and a device manufacturing method 
using it. 

SOLUTION: In this lithographic projection apparatus, the 
movement of a liquid confinement system, which 
confines liquid within a localized area between a final 
element of a projection system and a substrate, is 
restricted in the direction of the optical axis of the 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A radiation system for providing a projection radiation beam, 

A supporting structure body for supporting a patternizing means to function in order to 

patternize said projection beam according to a desired pattern, 

A board table for holding a substrate, 

A base frame for supporting said board table, 

A projection system mechanically decoupled from said base frame for projecting a patternized 
beam on a target portion of said substrate, 

The last element of said projection system and a fluid distribution system for [ of space 

between said substrates ] being filled up with a fluid in part at least are provided, 

In a lithographic projection device with which said fluid distribution system is provided with and 

provided with a fluid ****** system for restraining said fluid to said substrate, 

A lithographic projection device, wherein a moving range of said fluid ****** system to a parallel 

direction has composition restricted by a stopper attached to a stopper or said projection 

system on said base frame to an optic axis of said projection device. 

[Claim 2] 

The lithographic projection device according to claim 1 with which said stopper was provided 
with the 1st stopper that prevents said fluid ****** system from moving near said last element 
exceeding the 1st predetermined distance. 
[Claim 3] 

The lithographic projection device according to claim 2 with which said 1st stopper was 
energized towards a position to which it is prohibited from said fluid ****** system moving near 
said last element exceeding the 2nd larger predetermined distance than said 1st 
predetermined distance with this 1st stopper. 
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[Claim 4] 

The lithographic projection device according to claim 3 which are a part of whether said 1st 
stopper is attached to a pivot possible member, and pivot possible member. 
[Claim 5] 

A lithographic projection device given in any 1 paragraph provided with the 2nd stopper for 
preventing said stopper from moving in the direction in which said fluid ****** system keeps 
away from said last element exceeding a position to claims 1-4. 
[Claim 6] 

The lithographic projection device according to claim 5 which moved said 2nd stopper and was 
further provided with a stopper actuator for this to change said position. 
[Claim 7] 

A lithographic projection device given in any 1 paragraph to claims 1-6 which is the mechanical 
interference surface which restricts said moving range when said stopper interacts with the 
surface of said fluid ****** system. 
[Claim 8] 

A lithographic projection device given in any 1 paragraph to claims 1-7 further provided with an 
actuator for moving said fluid ****** system in said direction. 
[Claim 9] 

A step which provides a substrate with which at least a part was covered in a layer of radiation 

induction material, and which was supported on a base frame, 

A step which provides a projection radiation beam using a radiation system, 

A step which uses a patternizing means that a section of said projection beam should be 

pattern ized, 

A step which uses a projection system mechanically decoupled from said base frame, and 
projects a patternized radiation beam on a target portion of a layer of said radiation induction 
material, 

In a device manufacturing method which uses a fluid ****** system and contains said substrate 
and a step which restrains a fluid to space between the last elements of said projection 
system, 

Substantially movement to said last element of said fluid ****** system to a parallel direction to 
an optic axis of a device with a stopper attached by a stopper or said projection system on said 
base frame. A device manufacturing method making it possible to use movement within 
restricted limits. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention, 

- The radiation system for supplying a projection radiation beam, 

- The supporting structure for supporting a patternizing means to function in order to patternize 
a projection beam according to a desired pattern, 

- The board table for holding a substrate, 

- The base frame for supporting said board table, 

- The projection system mechanically decoupled from said base frame for projecting the 
patternized beam on the target portion of a substrate, 

- The last element of said projection system, and the fluid distribution system for [ of the space 
between said substrates ] being filled up with a fluid in part at least 

It is a ******** lithographic projection device and said fluid distribution system is related with the 
lithographic projection device provided with the fluid ****** system for restraining said fluid to 
the local area of said substrate. 
[Background of the Invention] 
[0002] 

Please interpret the term of the "patternizing means" currently used for this specification in a 
broad sense as what means the means which can be used in order to patternize the section of 
the entering radiation beam to the pattern corresponding to the pattern which should be 
generated into the target portion of a substrate. In this context, it is also possible to use the 
term of a "light bulb." Generally, said pattern supports the specific stratum functionale in the 
device generated by the target portion, for example, an integrated circuit, and other devices 
(the following should be referred to). The following are mentioned as an example of such a 
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patternizing means. 

- Mask 

About the concept of the mask, it is well known in lithography, and mask types, such as a 
binary, a police box phase shift, and an attenuation phase shift, and various hybrid mask types 
are known. The radiation which collides with a mask is made to penetrate selectively according 
to the pattern on a mask (in the case of a transmission type mask), or it is made to reflect 
selectively by arranging such a mask in a radiation beam (in the case of a reflection type 
mask). In the case of a mask, the supporting structure is a mask table which can usually hold a 
mask certainly in the position of the request in the entering radiation beam and to which a 
mask can be certainly moved to a beam if needed. 

- Programmable mirror array 

The surface which has a viscoelasticity control layer and the reflection type surface and which 
can be matrix processed is one of the examples of such a device. The basic principle which is 
making the foundation of such a device is that the treatment area on the surface of a reflection 
type (for example) reflects incident light as the diffracted light, and an unsettled field reflects 
incident light as the non-diffracted light on the other hand. Since filter removal of said non- 
diffracted light can be carried out from a reflective beam and it can leave only the diffracted 
light by using a suitable filter, according to the processing pattern of the surface which can be 
matrix processed, a beam is patternized by this method. The minute mirrors by which the 
matrix array was carried out are used for the alternative example of a programmable mirror 
array, each of minute mirrors impresses a suitable local electric field -- or it can be made to 
incline separately around one axis by using a piezoelectric drive means Also in this case, 
minute mirrors can carry out matrix processing so that the directions which reflect the entering 
radiation beam may differ by the processed mirror and an unsettled mirror, respectively, and 
according to the processing pattern of the mirror which can be matrix processed, a reflective 
beam is patternized by this method. Required matrix processing is performed using a suitable 
electronic means. The patternizing means is provided with one or more programmable mirror 
arrays also in the situation of a gap to explain in a top. About the detailed information about the 
mirror array referred to in the top. For example, refer to United States patents [ US / US and / 
No. 5,523,193 / and ] No. 5,296,891 , the PCT patent application WO 98/No. 38597, and WO 
98/No. 33096 which are included in this specification by reference for all. In the case of the 
programmable mirror array, said supporting structure is materialized as the frame or table to 
which it can be made to fix or move if needed, for example. 

- Programmable LCD array 

To United States patent US No. 5,229,872 included in this specification by reference, one of 
the examples of such a structure is indicated. It is realized as the frame or table to which the 
supporting structure in this case as well as [ for example, ] the case of a programmable mirror 
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array can be fixed or moved if needed. 

In order to make it intelligible, please understand the following specific portions of this 
specification, and the general principle considered in such an example although the mask and 
the mask table are especially included by the portion of the example in a context in a broad 
sense from that of the patternizing means explained in the top. 
[0003] 

A lithographic projection device is applicable to manufacture of an integrated circuit (IC), for 
example. In such a case, the circuit pattern corresponding to each layer of IC is generated by 
the patternizing means, and imaging of this pattern is carried out to the target portion (for 
example, it consists of one or more dies) on the substrate (silicon wafer) covered with the layer 
of radiation induction material (resist). Usually, the whole network which adjoins the target 
portion irradiated one by one via a projection system is contained in one wafer. Now, two kinds 
of devices are one of the devices which use the patternizing with the mask on a mask table. In 
the lithographic projection device of the 1st kind, each of a target portion is irradiated by 
exposing the whole mask pattern into a target portion by one exposure. Generally such a 
device is called the wafer stepper. In the alternate device currently generally called the step 
and scan device. A mask pattern is continuously scanned to a given reference direction (the 
"scanning" direction) under a projection beam, and each of a target portion is irradiated by 
carrying out the synchronous scan of the board table in parallel with a reference direction at 
non parallel. Usually, since the projection system has the magnification coefficient M (usually 
<1), the speed V which scans a board table turns into speed which carried out speed which 
scans a mask table in one M times the coefficient of this. Please refer to US No. 6,046,792 
included in this specification by reference for the detailed information about the lithographic 
device explained in the top, for example. 
[0004] 

In the manufacturing process which uses a lithographic projection device, imaging of the 
pattern (for example, pattern of a mask) is carried out on the substrate by which at least the 
part was covered in the layer of radiation induction material (resist). In advance of this imaging 
step, various procedure, such as priming, resist coating, and software bake, is added to a 
substrate. After exposing to radiation, other procedure, such as after-exposure bake (PEB), 
development, postbake, and measurement/inspection of a feature by which imaging was 
carried out, is added to a substrate. This procedure of a series of is used as foundations for 
patternizing each layer of devices, such as IC, for example. Next, various processings, such as 
etching, an ion implantation (doping), metallization, oxidation, and chemical machinery polish, 
are performed to such a patternized layer. All of these processings mean finishing of each 
layer. When you need two or more layers, it must repeat all the procedure or those 
modification procedures to each of a new layer, but the array of a device appears on a 
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substrate (wafer) eventually. Next, it dissociates mutually using techniques, such as dicing or 
sewing, and each separated device is mounted in a career, or these devices are connected to 
a pin. About the detailed information about such a process, for example, the work "Microchip 
Fabrications Practical Guide to Semiconductor Processing" (Peter van Zant work - the 3rd 
edition) built into this specification by reference Please refer to ISBN 0-07-067250-4 in 
McGraw Hill Publishing Co. and 1997. 
[0005] 

In order to make it intelligible, a projection system is hereafter called a "lens", but please 
interpret in this term at a broad sense as that by which the projection system various type 
including a dioptric system, a catoptric system, and a catadioptric system is included, for 
example. The component which operates according to the arbitrary design types for drawing a 
projection radiation beam, operating orthopedically or controlling is contained in the radiation 
system. 

Hereafter, also about such a component, collective or it is separately called a "lens." 
The lithographic device has two or more board tables (and/or, two or more mask tables) 
depending on the case. 

While in the case of such a "multiplex stage" device the additional table is used in parallel or 
being used for exposure of one or more of other tables, the preliminary step is performed to 
one or more tables. 

For example, the double stage lithographic device is indicated to US No. 5,969,441 and WO 

98/No. 40791 which are included in this specification by reference. 

[0006] 

The method of dipping the substrate in a lithographic projection device in the inside of a fluid 
with a comparatively large refractive index, for example, underwater, is proposed in order to be 
filled up with the space between the last element of a projection system, and a substrate. In a 
fluid, since the wavelength of exposure radiation becomes shorter, the point of this method is 
being able to image a smaller feature. (It can be considered again that the effect of a fluid is in 
effective NA of a system becoming large and the depth of focus becoming long.) 
[0007] 

However, what a substrate or a substrate, and a board table are dipped for in a fluid tub (for 
example, US No. 4,509,852 by which the whole is included in this specification by reference 
should be referred to) means that a lot of fluids which must be accelerated exist between 
scanning exposure. 

For that purpose, a motor is added, or a more powerful motor will be required and the influence 
[ ********** ] which is not desirable will be brought about by the disturbance of a fluid. 



[0008] 
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In the case of a fluid distribution system, one of the solution proposed uses a fluid ****** 
system, i.e., a fluid restraint system, It is restraining a fluid between the last element of the 
local area top of a substrate, and a projection system, and a substrate (the surface area of the 
substrate is usually larger than the surface area of the last element of a projection system). 
WO 99/No. 49504 by which the whole is included in this specification by reference -- therefore, 
one of the methods proposed is indicated. As shown in drawing 2 and 3, after a fluid is 
supplied to a substrate by at least one entrance IN and passes through the bottom of a 
projection system in accordance with the direction to which a substrate moves to the last 
element preferably, it is removed by at least one exit OUT. That is, when a substrate is 
scanned in the direction of -X in the bottom of the last element, a fluid is supplied by the +X 
side of the last element, and it is removed by the -X side. A fluid is supplied via the entrance IN 
and drawing 2 shows the structure removed by the exit OUT connected to the low pressure 
source by another last element side with a schematic illustration. In the illustration shown in 
drawing 2, the fluid is supplied in accordance with the direction to which a substrate moves to 
the last element, although not necessarily limited to it. It is possible to arrange the entrance 
and exit of various orientation and a number, dr awing 3 is what showed one of examples, and 
the surroundings of the last element are provided with 4 sets of entrances which equipped both 
sides with the exit by the fixed pattern around the last element. 
[0009] 

The free operating distance in the dipping lithography between the last element of a projection 
system and a substrate is about 2 mm, makes difficult movement from the lower part of the 
projection system of the substrate after exposure, and makes difficult recovery of the dipping 
liquid under substrate replacing. Although these all must be considered when designing a fluid 
restraint system, the more important problem which should be considered is protecting the lens 
of a projection system, while the lithographic device has collided. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0010] 

The purpose of this invention has a short free operating distance when a device collides, and 
is providing the fluid distribution system from which a projection system is protected. 
[Means for Solving the Problem] 
[0011] 

In a lithographic device which these purpose and other purposes indicated at the beginning 
according to this invention, A moving range of said fluid ****** system to a direction parallel to 
an optic axis of said device is attained by lithographic device restricting by a stopper attached 
to a stopper or said projection system on said base frame. 
[0012] 

http.V/www4.ipdl.inpit.go.jp/cgi-birVtran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i 2/16/2010 



JP,2005-109488,A [DETAILED DESCRIPTION] 



Page 6 of 1 3 



According to this method, with mobility of a fluid ****** system, it can be adapted for change of 
substrate thickness, and distance from a substrate can be lengthened in advance of exchange. 
A device is protected from damage by a fluid ****** system at the time of a collision. Therefore, 
while having collided, the movement is restricted, and a fluid ****** system is freely movable to 
a Z direction (and Rx, the Ry direction) required in order to obtain good performance during 
operation. This can be attained without needing combination of a fluid ****** system to a 
projection system which becomes the cause of bringing about a vibration harmful to a 
projection system. 
[0013] 

As for a stopper, it is preferred to have the 1st stopper that prevents a fluid ****** system from 
moving near the last element exceeding the 1st predetermined distance, and by that cause, In 
the time of the worst collision scenario with which big power of a direction of facing to a 
projection system will be impressed to a fluid ****** system, a projection system is certainly 
protected from damage by a fluid ****** system. As for the 1st stopper, it is preferred to be 
energized towards a position to which it is prohibited from a fluid ****** system moving near 
said last element exceeding the 2nd larger predetermined distance than the 1st predetermined 
distance with said stopper, A fluid ****** system can be moved in the direction which keeps 
away from a substrate and a board table, without being accompanied by a risk of colliding with 
a projection system, while this is operating regularly. This is useful at the time of substrate 
replacing on a board table, and when attaching the 1st stopper on a pivotable member, or 
when the 1st stopper is a part of pivotable member, it can be arranged by an advantageous 
method, for example. 
[0014] 

As for a stopper, it is preferred to have the 2nd stopper for preventing a fluid ****** system from 
moving in the direction which keeps away from the last element exceeding a position, and by 
that cause, Fall of a fluid ****** system from a projection system at the time of board table WT 
colliding downward for a certain reason can be prevented. Since a fluid ****** system can be 
made lower than a projection system by having the 2nd stopper (while still preventing fall in the 
case of a collision), It is advantageous, in order to be able to enlarge size of a storage 
container of dipping liquid of a lower part of a projection system and to circulate dipping liquid 
of a lower part of a projection system. 
[0015] 

When a lithographic device is further provided with a stopper actuator to move the 2nd stopper 
and for this change a position, using the actuator, a fluid ****** system can be turned to a 
projection system, and can be lifted. Without needing impression of power through a board 
table, this is the convenience for driving a fluid ****** system in the direction of an optic axis of 
a device, and is suitable solution. 
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[0016] 

As for a stopper, it is preferred by interacting with the surface of a fluid ****** system that it is 
the mechanical interference surface which restricts a moving range. This is a simple 
mechanical method with high reliability for restricting a moving range of a fluid ****** system. 
One of the arrangement for a stopper is arranging a stopper in three positions at equal 
intervals on the circumference of a fluid ****** system. 
[0017] 

According to other modes of this invention 

- A step which provides a substrate with which at least a part was covered in a layer of 
radiation induction material, and which was supported on a base frame, 

- A step which provides a projection radiation beam using a radiation system, 

- A step which uses a patternizing means in order to patternize a section of a projection beam, 

- A step which uses a projection system mechanically decoupled from said base frame, and 
projects a patternized radiation beam on a target portion of a layer of radiation induction 
material, 

- A step which uses a fluid ****** system and restrains a fluid to space between a substrate and 
the last element of said projection system 

Implication, 

A device manufacturing method making it possible to carry out movement to said last element 
of said fluid ****** system to a parallel direction to movement within limits restricted by a 
stopper on said base frame substantially to an optic axis of said device is provided. 
[0018] 

In this specification, although use [ in / especially / manufacture of IC ] of a device by this 
invention is referred to, a device by this invention should understand having many other 
possible applications clearly. For example, a device by this invention is applicable to 
manufacture of derivation for an integrated optic system and a magnetic area memory and 
detecting patterns, liquid crystal display panels, thin film magnetic heads, etc. In a context of 
such alternative application, It will be understood by engineer of a field for the time being that it 
should be considered that all use of a term of "reticle" in this specification, a "wafer", or a "die" 
is what is replaced by a term of respectively more common a "mask", a "substrate", and a 
"target portion." 
[0019] 

In this specification, a term of "radiation" and a "beam" is used in order to include all types 
including an ultraviolet radiation (wavelength is 365 nm, 248 nm, 193 nm, 157 nm, or 126 nm) 
of electromagnetic radiation. 
[0020] 

Hereafter, an example of this invention is described with reference to an attached schematic 
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illustration, although it is only a mere example. 
[0021] 

In a figure, a corresponding reference designator expresses corresponding parts. 

[Work example 1] 

[0022] 

Drawing 1 shows a lithographic projection device by a specific example of this invention with a 
schematic illustration. This device, 

- Radiation system Ex for supplying the projection radiation beam PB (for example, DUV 
radiation), and IL (in the case of this specific example, a radiation system is further provided 
with radiation source LA), 

- 1st object table (mask table) MT connected to the 1st positioning means provided with a 
mask holder for holding mask MA (for example, reticle) for positioning a mask correctly to item 
PL, 

- 2nd object table (board table) WT connected to the 2nd positioning means provided with the 
substrate holder for holding the substrate W (for example, resist covering silicon wafer) for 
positioning a substrate correctly to item PL, 

- It has projection system ("lens") PL (for example, refractive media) for carrying out image 
formation of the irradiation portions of mask MA to the target portion C of the substrate W (for 
example, it consists of one or more dies). 

As shown in a figure, this device is a transmission type (for example, it has a transmission type 
mask) device, but it may be a reflection type (for example, it had the reflection type mask) 
common for example, device. As an exception method, the patternizing means of other kinds, 
such as a programmable mirror array of the type above-mentioned, for example, can also be 
used for this device. 
[0023] 

Radiation source LA (for example, excimer laser) is generating the radiation beam. Direct 
supply of this radiation beam is carried out to lighting system (illuminator) IL, or it is supplied, 
for example via adjustment devices, such as the beam expander Ex. Illuminator IL is provided 
with adjustment device AM for setting up the exterior and/or the internal radial extent (generally 
called sigma-exterior and the inside of sigma-, respectively) of intensity distribution in a beam. 
Illuminator IL is usually provided with other various components, such as the integrator IN and 
capacitor CO. Desired uniform intensity distribution can be given to the section of the beam PB 
which collides with mask MA by this method. 
[0024] 

By arranging radiation source LA in the housing of a lithographic projection device (radiation 
source LA. for example, when it is a mercury-vapor lamp, it often sees like), and separating 
from a lithographic projection device and arranging about drawing 1 , Please care about that 
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the radiation beam which radiation source LA generates can be supplied to a lithographic 
projection device (for example, thing for which a suitable guide mirror is used). The scenario of 
this latter is a scenario often seen, when radiation source LA is an excimer laser. Both these 
scenarios are included by this invention and the claim. 
[0025] 

Next, the beam PB crosses mask MA currently held on mask table MT. The beam PB which 
passed mask MA passes lens PL which converges the beam PB on the target portion C of the 
substrate W. By using the 2nd positioning means (and interference measurement means IF), 
board table WT can be correctly moved in order to arrange the target portion C different, for 
example in the optical path of the beam PB. After similarly using the 1st positioning means, for 
example, searching mask MA mechanically from a mask library, mask MA can be correctly 
arranged to the optical path of the beam PB during a scan. Usually, although movement of the 
object tables MT and WT is not clearly shown in drawing 1 , and it realizes using the long 
stroke module (rough positioning) and the short stroke module (precise position arrangement), 
In the case of a wafer stepper (not being a step and scan device), what is necessary is just to 
connect with a short stroke actuator, and mask table MT can also be fixed. 
[0026] 

The device shown in a figure can be used in the two different modes. 

1 . In step mode, mask table MT is fundamentally maintained by the state of rest, and exposure 
"with flash plate [ That is, single ]" projection of the one time is carried out for the whole mask 
image at the target portion C. Next, board table WT is shifted to x and/or a y direction, and the 
different target portion C is irradiated by the beam PB. 

2. In scan mode, the fundamentally same scenario as step mode is applied except for the point 
that the given target portion C is not exposed by the single "flash plate." Since mask table MT 
can be moved in the given direction (what is called a "scanning direction", for example, a y 
direction) at the speed nu in scan mode, A mask image can be scanned by the projection 
beam PB, and board table WT can be simultaneously moved to the same direction or opposite 
direction by speed V=Mnu. M is the magnification of lens PL (usually M = 1/4 or M= 1/5). 
According to this method, the comparatively large target portion C can be exposed, without 
sacrificing resolution. 

[0027] 

This invention is applicable to the fluid ****** system shown in drawing 2 and 3 or other 
arbitrary fluid ****** systems, and the local area fluid ****** system which restrains a fluid to the 
local area of a substrate in detail. This invention is suitable for use with the fluid ****** system 
provided with the sealing member 100 which extends around [ at least a part of] the boundary 
of the space between the last element of projection system PL, and board table WT. A seal is 
formed between the sealing member 100 and the surface of the substrate W. As for this seal, it 
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is preferred that they are non-contact seals, such as a gas seal. This type of fluid ****** system 
is indicated in detail to the European patent application 02257822. No. 3 by which that whole is 
included in this specification by reference, No. 03252955.4, and No. 03254078.3. This type of 
fluid ****** system is referred to at explanation of this invention. 
[0028] 

Drawing 4 is what showed the lithographic projection device by this invention, and base frame 
BF is separated from the ground surface 5 by the mechanical isolator 20. The base frame is 
supporting board table WT supporting the substrate W. Although reference frame RF is 
supported by the mechanical isolator 30, it is mechanically decoupled from base frame BF. 
Projection system PL is supported by the reference frame. Fluid ****** system LCS provided 
with the sealing member 100 is supported on board table WT via the operation of a bearing 
(not shown). 

also supporting directly by base frame BF selectively or thoroughly -- or it cannot support, 
either. 

The gas bearing which promotes prevention of damage to the substrate W at the time of acting 
in order to carry out the seal of the dipping liquid (youthfully immersion fluid) in a storage 
container similarly, and colliding a stage can be used for a bearing. 
[0029] 

It can be made to be able to move to a Z direction (the direction of an optic axis), and the 
sealing member 100 can be moved also in Rx and the Ry direction. The sealing member 100 
has the flange 105 prolonged toward base frame BF. The upper part and the lower stoppers 
110 and 120 have restricted the moving range of fluid ****** system LCS to a direction parallel 
to the optic axis of projection system PL by mechanical interference with the surface of the 
flange 105. X of fluid ****** system LCS and movement of the direction (direction which makes 
a right angle to the optic axis of a projection system) of Y are forbidden substantially. 
[0030] 

Drawing 5 shows the interaction between the flange 105 and the stoppers 110 and 120 more 

to details. 

[0031] 

The stoppers 110 and 120 are arranged at the interval fixed on the circumference of fluid ****** 
system LCS. As for the upper part and the lower stoppers 110 and 120, it is preferred to face 
mutually and to be arranged, and it is preferred that at least three pairs of upper parts and a 
lower stopper exist on the circumference of fluid ****** system LCS. 
[0032] 

The upper part stopper 1 1 0 is attached to base frame BF, or is attached to projection system 
PL via reference frame RF. 

Or it is directly attached to the dogged portion of projection system PL as an exception 
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method. 

or [ that the upper part stopper 1 10 is attached to the pivot possible member 116 which carries 
out a pivot to the surroundings of the pivot point 1 14 ] - or it is a part of pivot possible member 
116. The pivot point 1 14 is attached to base frame BF, or is attached to projection system PL 
via reference frame RF. 

Or it is directly attached to the dogged portion of a projection system. 

The pivot possible member 1 16 has the stopper surface 1 12 in contact with the upper surface 

of the flange 105 of fluid ****** system LCS. 

Fluid ****** system LCS has restricted the quantity which can move toward projection system 
PL. 

Since the pivot possible member 1 16 is energized by the spring 1 18, it can move the stopper 
surface 112 between the 1st position and the 2nd position by enlarging power to impress. The 
1st position is a position at the time of regular use. 

At the time of the collision of the device which prevents the contact to projection system PL of 
a fluid restraint system, separates a distance (2nd predetermined distance) safe from 
projection system PL, and holds the fluid restraint system, etc. For example, if big power which 
is brought about by board table WT which moves to a Z direction accidentally is applied to fluid 
****** system LCS, the spring 118 will contract and the stopper surface 112 will move to the 
2nd position. 

In this 2nd position, since the fluid restraint system is still held from projection system PL at the 
1st predetermined distance, projection system PL does not damage it by contact with fluid 
****** system LCS. The position with the 2nd exact position can be changed by adjusting the 
screw member 117. The advantage of giving two positions to the upper part stopper 1 10 is that 
some braking exists in restriction of movement of fluid ****** system LCS, when fluid ****** 
system LCS moves toward projection system PL. 
[0033] 

The lower stopper 120 has prevented it from fluid ****** system LCS going further caudad, and 
moving including the stopper surface 127 in contact with the lower surface of the flange 105 by 
the stopper surface 127 and the lower surface of the flange 105 interacting, and interfering 
mechanically. The lower stopper 120 is attached to base frame BF, or is attached to projection 
system PL via reference frame RF. 
Or it is directly attached to projection system PL. 

The stopper surface 127 is a part of pivot possible member 1 16, or is attached to the pivot 
possible member 116. The stopper actuator 125 is built into the lower stopper 120, the lowest 
position that fluid ****** system LCS can attain is made high, and fluid ****** system LCS can 
be moved toward projection system PL. Thus, while performing imaging operation with a 
regular device, The free operating distance between the last element of projection system PL 
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and the substrate W is shortened (about 2 mm), and on the other hand, while exchanging the 
substrate W, fluid ****** system LCS can be separated from a substrate, and it can be made to 
move toward projection system PL with the actuator 125. An actuator simple bellows type, an 
electrostrictive actuator, etc. can be used for the actuator 125. It is preferred at the time of un- 
driving that the actuator 125 is going up so that fluid ****** system LCS may move to the 
direction of the upper part stopper 120 at the time of interruption to service. 
[0034] 

Especially the design of the lower stopper 120 is suitable for use of the shutter member used 
at the time of substrate replacing which is indicated by EP 03254059. No. 3 in which the whole 
is included in this specification by reference. After exposing to radiation, board table WT 
moves, and projection system PL and fluid ****** system LCS are covered by the shutter 
member which is a larger plate than the size of the opening of fluid ****** system LCS. It is 
attached to the pars basilaris ossis occipitalis of a fluid ****** system, and a shutter member is 
continuously raised from board table WT by the stopper actuator 125 so that it may block an 
opening. If board table WT moves, a fluid ****** system will descend, the volume of the fluid of 
the lower part of a lens will increase, and recovery of the fluid under substrate replacing will be 
promoted. 
[0035] 

As mentioned above, movement of a fluid ****** system is maximized by this invention, and the 
thickness of the dipping liquid under exposure is minimized so that it may understand. 
Although the seal means between the sealing member 100 and the wafer W is not shown in 
drawing 5, while imaging the substrate W, it is also possible to move the sealing member 100 
to a Z direction using this seal means. It is also possible to provide other driving means and to 
move a fluid ****** system to a Z direction. 
[0036] 

As mentioned above, although the specific example of this invention was described, it will be 
understood that this invention can be carried out by the method except having explained. The 
above explanation is not what meant restricting this invention. 
[Brief Description of the Drawings] 
[0037] 

[Drawing 1]lt is a figure showing the lithographic projection device by one example of this 
invention. 

[Drawing 2] It is a figure showing the fluid distribution system provided with the fluid ****** 
system which can apply this invention. 

[Drawing 3]They are other figures showing the fluid distribution system provided with the fluid 
****** system which can apply this invention. 

[Drawing 4]lt is a figure showing the general principle of this invention with the abbreviated 
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sectional view of a device. 

[Drawing 5 ] It is a schematic illustration showing the alternative fluid ****** system by which this 
invention is applied. 
[Description of Notations] 
[0038] 

5 Ground surface 

20 and 30 Mechanical isolator 

100 Sealing member 

105 Flange 

110 and 120 Stopper 

1 1 2 and 127 Stopper surface 

114 Pivot point 

116 Pivot possible member 

117 Screw member 

118 Spring 

125 Stopper actuator 
AM Adjustment device 
BF Base frame 
C Target portion 
CO Capacitor 

Ex and IL radiation system (a beam expander, a lighting system (illuminator)) 

IF Interference measurement means 

IN Integrator 

IN Entrance 

LA Radiation source 

LCS Fluid ****** system 

MA Mask 

MT 1st object table (mask table) 
OUT Exit 

PB Projection radiation beam 
PL projection system (lens) 
RF reference frame 
W Substrate 

WT 2nd object table (board table) 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0037] 

[Drawing 1]lt is a figure showing the lithographic projection device by one example of this 
invention. 

[Dr awin g 2]lt is a figure showing the fluid distribution system provided with the fluid ****** 
system which can apply this invention. 

[Drawing 3]They are other figures showing the fluid distribution system provided with the fluid 
****** system which can apply this invention. 

[Drawins_4_llt is a figure showing the general principle of this invention with the abbreviated 
sectional view of a device. 

[Dra wing 5] lt is a schematic illustration showing the alternative fluid ****** system by which this 
invention is applied. 
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original precisely. 
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[D rawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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